The development of new products often results from natural changes in customer needs. Products which anticipate, account for, and allow for these natural changes through the addition of modules, although challenging for manufacturers and design engineers to develop, capitalize on product commonality to reduce production costs. In this paper, the Pareto-based multiobjective optimization design method previously developed by the authors is extended to satisfy changing needs by using s-Pareto frontiers -sets of non-dominated designs from disparate design models. The novel intent of the presented method is to design a product that moves from one location on the s-Pareto frontier to another, thus satisfying changing customer needs, through the addition of a module. The expanded six-step method is described as follows: (A (E) Determine the values of all design variables for the optimal product design in each region of interest by multiobjective optimization. (F) Identify the module design variables, and identify the platform and module designs by constrained module design. The design of a manual irrigation pump is used to demonstrate the method, and results in the development of a platform and two module designs that adapt the pump to provide specified changes in pump water output verses pump cost. The authors conclude that the developed method provides a new and general framework for selecting platform and module designs in the presence of multiple design models, and is capable of providing a set of designs based on predicted changes in needs.
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I. Introduction
The implementation environment or needed performance of a product, commonly referred to as customer needs, tend to naturally change over time. 42 When these changes result in performance needs that cannot be satisfied by a single product model, additional models are developed. Although significantly challenging for manufacturers and design engineers to develop, products which anticipate, account for, and allow for these natural changes through the addition of modules capitalize on product commonality to reduce production costs, and cater to customization and adaptation. 39, 44 Additionally, factors such as high product purchase costs and rapidly occurring changes introduce a need for customer level adaptation and expandability of products. 22 Common methods for addressing these challenges incorporate the development of performance diverse Product families, and thus maintain product commonality as seen by manufacturers. 43, 51 Two platforms for building product families identified within the literature are Scale-based and Module-based product platforms, 50, 51 both of which are well suited to satisfy variation in customer needs through the development of a range of product designs. 53 However, the exclusion of the effects of changing needs on design selection is an important limitation of current design methods. The motivation of the current paper is to overcome this limitation by providing a natural and needed extension to these methods that includes the effects of future needs and allows for a single device to traverse the s-Pareto frontier -collection of non-dominated designs from disparate design models -over time. The objective of the current paper is to present such an extension.
Presented in this paper is an s-Pareto extension to the Pareto-based multiobjective optimization method for designing module-based products previously developed by the authors. 19 The use of commonality in the identification of optimal product platform and module designs in the presented method is similar to product family design approaches. However, the identification of platform and module designs obtained in the presented method by constraining the search space to a series of anticipated regions of interest, representing predicted future needs, captures the significant departure from traditional product family design approaches. Assuming the change in needs over time are known, the use of a multiobjective optimization method provides two key benefits: (1) The ability to leverage a set of nondominated designs from multiple performance/design models to enhance the selection of the platform variables (values remain constant for all product family members) and module variables (values characterize the modules) -x p , and x m respectively. 19 (2) The ability to balance the competing nature of present customer needs against future needs. 19 In summary, the presented method, combined with traditional approaches of product design and development of product families, provides a new framework for the selection of platform and module designs.
The remainder of this paper is presented as follows: A review of literature forming an enabling foundation for the development of the proposed method is included in Section II. In Section III, the theoretical development of the proposed method is presented. In Section IV the design of a manual irrigation pump is used to demonstrate the method. Concluding remarks are provided in Section V.
II. Literature Survey
This section establishes a foundation for the method of designing module-based products presented in Section III of this paper through a review of pertinent published literature. The technologies needed to form this enabling foundation for the methodology are (i) multiobjective optimization and (ii) product modularity and adaptability.
A. Multiobjective Optimization
Sometimes expressed as design objectives, customer needs are often competing and change over time. 19 Fundamental within the methodology presented in Section III of this paper is the need to balance the competing nature of present customer needs against future needs. Therefore, the ability of multiobjective optimization to balance competing de-sign objectives 9, 16, 21 forms a fundamental building block for the methodology presented in Section III of this paper. An example characterization of the trade-offs between two competing design objectives (µ 1 and µ 2 ) is demonstrated in Figure 1 through the creation of an s-Pareto frontier representing a set of non-dominated optimal solutions from disparate design models. 26 Fundamental to Pareto-based multiobjective optimization 37, 41, 48 is the concept that solutions forming the s-Pareto frontier, graphically demonstrated in Figure 1 , are said to be s-Pareto-optimal (no other designs better satisfy all design objectives 4, 29, 30, 40 ) , and represent the optimal balance of design objectives according to the needs of a customer at a specific instance. ? Consequently, a standard practice is to seek these s-Pareto solutions because they indicate that objectives have been improved as much as possible without sacrificing another design objective's feasible performance. The concept of Pareto optimality is central to multiobjective optimization, 4, 30, 36, 40 and within the presented method there is a need to balance the competing Pareto frontiers of multiple design models. Within the literature, this balance is addressed through the use of Pareto filters that either reduce the set of Pareto optimal solutions, [8] [9] [10] 27 or eliminate non-Pareto and locally Pareto solutions. 1, 6, 25, 28, 31 In particular, the concept of generating an s-Pareto frontier -reduction of the Pareto frontiers from various disparate design models into a single Pareto frontier -presented in Mattson et al 25 has direct application to the balancing of the tradeoffs of a set of design models needed within the proposed method.
A generic multiobjective optimization problem (MOP) formulation yielding a set of optimal solutions (D :
)}) -those belonging to the s-Pareto frontier -is presented as follows:
Subject to g
ju . Where k denotes the k-th design model; µ
denotes the i-th generic design objective; x (k) is a vector of design variables for the k-th design model; and p (k) is a vector of design parameters for the k-th design model. Note that this MOP does not yield a unique solution.
Importantly, we note that the decision of which Pareto-optimal solution is to be used requires that objective function parameters, and sometimes constraints that capture customer needs or preferences for a single instance in time be included in the multiobjective approach implemented. In addition, as is the intent of traditional multiobjective approaches, the presented method seeks s-Pareto solutions, but expands upon these approaches by selecting solutions, within anticipated regions of interest, based on the solutions ability to (i) facilitate development of a module-based product, and (ii) satisfy known changes in needs over time through expandability/adaptability.
B. Product Modularity and Adaptability
As is identified within the literature, there is a need to make product platform designs progressively expandable through strategic module designs. 12, 23, 24 Therefore, literature on the topics of product family 12, 52, 53 and modular product design 24, 46, 51 serve as fundamental building blocks for the methodology presented in Section III of this paper. In the literature, module-based product families are defined as groups of related products derived from independent functional or geometric units 3, 35, 45 differing through the addition or subtraction of modules. 35, 45, 52 In the literature three types of modularity are identified: (i) Slot-modular architecture -eliminates improper assembly by providing each module with a unique interface; 33, 34, 45 (ii) Bus-modular architecture -implements a common interfacing scheme for all modules; 45 and (iii) Sectional-modular architecture -uses common module interfaces, but no single functional unit is identified as the platform to which all modules attach. 33, 45 Building on these foundational elements, the method presented in Section III of the present paper uses these definitions of modular architectures to specify the approach needed to develop module designs.
Recent developments in the literature show that the strategic selection of designs comprising the s-Pareto frontier obtained through the evaluation of an MOP (see Section II.A) results in desirable product families. 25, 51, 53 The evaluation and selection of s-Pareto product family members in these previous developments compare the common features of a design to other designs in the product family (a critical aspect of product family design) while simultaneously considering a designs' unique performance. Specifically, the use of Pareto-filtering methods which explore the effects of each variable on the objective space performance of a design is one method of identifying module and platform variables needed in product family approaches. 51, 53 Building on these developments as a foundation, a non-dominated design selection criteria based on known changes in customer needs over time is added to the evaluation, thus ensuring that a progression from one design to another can be accomplished by module addition.
III. Theoretical Development
An s-Pareto frontier, by it's nature, contains many functionally different optimal designs representing all optimal product candidates from disparate design models. Ensuring that changes in customer needs over time are satisfied by module addition requires s-Pareto designs to be strategically selected based on their ability to facilitate adaptability. In this section, the multiobjective optimization design method developed by the authors 19, 20 which uses a single design/performance model to provide Pareto-optimal product and module designs capable of satisfying changes in customer needs over time is expanded to perform in s-Pareto conditions. Figure 2 provides a bi-objective ( µ 1 and µ 2 ) illustration of the intent of the expanded method to select an s-Pareto-optimal product platform design which, through the addition of modules, expands to other s-Pareto designs to satisfy changes in customer needs over time. From the figure it is seen that the platform design, shown as P (1) , adapts to become P (2) through the addition of Module 1. Through this approach, the platform and subsequent modules, provide the desired product performance resulting from the changing customer needs as represented by P (1) , P (2) , P (3) , and P (4) . Figure 3 provides a flow chart that illustrates the six primary steps of the expanded multiobjective optimization design method developed herein. Noting that many of these steps are similar to the original single model method developed by the authors, 19, 20 the expanded function of each of these steps is described in the following sections. For additional information, please refer to the authors original publications. 19, 20 
A. Characterize the Multiobjective Design Space
The first step of the method explores the multiobjective design space to evaluate and characterize the effects of each design variable on the objective space performance. In addition, as presented in Figure 4 , when multiple design models are needed to satisfy the future product needs, this step of the method requires that an MOP for each design model be evaluated and represented in the same design space.
B. Define Anticipated Regions of Interest
The second step of the method captures the predicted changes in customer needs over time, and enhances the ability of an optimizer to select the designs that are optimal for adaptation, by identifying designs within Anticipated Regions of Interest. For each anticipated region of interest, a new MOP for the corresponding design models is defined by additional objective constraints based on known changes in customer needs. 
C. Select Platform Variables
The third step of the method uses the disparate Pareto frontiers within the regions of interest identified previously to identify those variables which are best suited as platform variables (x p ). This may be accomplished through the use of Pareto-filtering methods as described in Section II.B or any other suitable method. In addition, by selecting platform variables, it is likely that the Pareto frontier of the design models will shift. To insure that the resulting shift in the Pareto frontiers has not placed an anticipated region of interest in what is now infeasible space, Steps A and B of the method must be repeated as shown in Figure 3 .
D. Assemble the s-Pareto Frontier Within Each Region of Interest
The fourth step of the method identifies the Pareto-optimal solutions from the various design models within each region of interest which are best suited as s-Pareto -globally optimal -solutions. In step A of the present method a characterization of the Pareto frontier of each design model was obtained. Thus, the current step may be accomplished through the use of Pareto-filtering methods as described in Section II.A or any other suitable method.
E. Select the Optimal Design Within Each Region of Interest
The fifth step of the method is to develop the optimization routine used to select the optimal design in each anticipated region of interest and identify the accompanying design variable values. The resulting optimal design set (D a ) containing all variable values is obtained through the following MOP formulation:
x a defined by:
where: subject to:
where the adjustable variables (x a ) represent all non-platform design variables (variables that are either scaled or discretely adjusted) for each design model; k, 1 ≤ k ≤ n dm , denotes the k-th design model; m is a compromise programming power; 5 w
n µ are weights associated with the local preference within the i-th region of interest; the set D a represents the set of all design variable values of x * a and x * p obtained through the evaluation of the MOP; and the superscript (k) on p, g, and h indicate the possibility that parameters and constraints are different (non-constant) for each design model. It is important to note that Problem 1a will result in a single solution within each region of interest. a . In addition, Figure 5 shows how the intent of the proposed method to strategically select s-Pareto-optimal designs based on their ability to facilitate adaptability is satisfied through the implementation of Problem 1a. 
F. Develop Modules That Move From One Region of Interest to Another
By this step in the process, the set D a now contains all variable values that can be used to develop the module designs. Developing these designs is now a matter of constrained module design. To complete this final step of the method and obtain the module designs requires the following: (i) Select a modular architecture type, (ii) Identify the product platform design and module interfaces, (iii) Determine the desired number of modules and modular progression, and (iv) Identify and calculate the values of module design variables. Detailed information on each of these four parts is provided in Lewis et al 20 and therefore is not repeated in the current work. The expanded optimization problem formulation for constrained module design is presented as follows:
Problem 1b: s-Pareto Optimization Problem Formulation for Constrained Module Design
x * m is defined by: min
where:
defined by:
where D m is the set of values and variables of x * p and x * m for each module design; P (α) and P (β ) characterize the objective space performance of the base (α) and target (β ) designs;P (i) represents the objective space performance of design α when used in conjunction with the i-th module; ∆P (i) represents the change in objective space performance from design α toP (i) ; and x m represents the value(s) and variable(s) that characterize ∆P. It should be noted that the current formulation enables the variables of x m to be different for each module designed (See Equation 11).
With completion of the constrained module design process, a product capable of adapting to changes in customer needs over time through the addition of modules is achieved. In addition, each iteration of the product obtained through the addition of modules provides the optimal performance according to the objectives provided in Problem 2a (see Section III.E).
In the following section, the development of a manual irrigation pump is provided as an example of the implementation of the method described in Section III.
IV. Example: Manual Irrigation Pump
There is increasing evidence that one of the most sustainable ways to help those living in extreme poverty (20.5% of the world's population who live on less than ∼$1 a day) is through a market-based approach -where all in the supply chain benefit financially, including the poor. 11, 14, 18, 47 Among the most promising methods of producing profit for all in the supply chain is the development of products that increase the earning power of those that are living in extreme poverty. 2, 11, 38 Products such as treadle pumps, water drip irrigation kits, and coconut oil presses have generated millions of dollars in profit for poverty stricken countries and helped over 12 million people sustainably escape poverty. 2, 11, 38 However, millions of other impoverished people throughout the world are unwilling to invest in relatively costly income-generating products (∼$100 -or 3 months of income) because of the high perceived and actual financial risk involved. 11, 15, 47 Additionally, a majority of the population cannot afford the investment under the traditional approaches, and therefore remain unaided by these poverty alleviating technologies.
The example that follows shows the application of the methodology presented in Section III of this paper in the creation of a modular, manually operated irrigation pump. In addition, the example demonstrates the ability of the method to provide a modular income generating product that allows the purchaser to make a four-stage investment to purchase a product that would otherwise be considered unaffordable.
Drive for the development of this modular pump is best illustrated though the plot provided in Figure 6 . This figure provides a comparison of three non-modular irrigation pumps that are sold on the market today based on their sales price, S (horizontal axis), and potential water flow rate, Q (vertical axis). From Figure 6 it is seen that products are available to satisfy a range of current views of what is considered affordable, but none of these products are capable of expanding as an individual's view of affordability changes due to increases in income potential (i.e. a Hip Pump cannot become a Super MoneyMaker). In short, drive for the development of a modular irrigation pump stems from the need to reduce the high perceived and actual financial risks involved with purchasing traditional irrigation pumps, 11, 15, 47 while still providing the needed pump performance that will increase the purchasers income. To overcome this disparity, preliminary analytical models of the fluid and financial aspects of four different irrigation pump designs are developed to predict the behavior of a pump design based on a set of model inputs. These models are characterized by the Preliminary assumptions made in the development of the disparate analytical financial and fluid models are as follows: (1) Water flow will always be turbulent. (2) The corresponding friction coefficients for flow in the pump cylinder ( f c ) and pipes ( f p ) are approximated by the average friction value for the expected flow speeds and the ratios of the surface roughness (ε) to pipe/cylinder diameter (d p and d c respectively). (3) The force transmission efficiency of the pump (η) is assumed to be constant and equal to 80%. (4) During leg operation of the pump, the force applied by the pump operator (F l ) is assumed to be constant and equal to 889.6 N. (5) During hand operation of the pump, the force applied by the pump operator (F h ) is assumed to be constant and equal to 70% of F l (622.72 N). (6) The design variable best suited for manufacturing a modular irrigation pump is the piston cylinder diameter (d c ). (7) The pump is being designed to pull water from a water source that is three meters below the pump and then discharge it into a ditch or furrow one meter below the pump. (8) The design model for cyclic actuation assumes that the user attaches a separately purchased bike to the pump -price of purchasing a bike is not included in the analysis. (9) Due to the need to satisfy the customers extreme view of affordability and desire for high performance, the objectives for this example are to minimize the sales price (S) and maximize the water flow rate (Q) of the pump.
Using the information provided in Figure 6 and the knowledge of the assumptions made in developing the analytical models, the four anticipated regions of interest within the design space are developed. The limits describing the four anticipated regions of interest within the design space of Q and S are provided in Table 1 . Values of the limits, in terms of S and Q, for the i-th region are based on the performance of the MoneyMaker Hip Pump (i = 1), MoneyMaker Plus (i = 2), the Super MoneyMaker (i = 3), and the assumption that any product that exhibits improved performance in Q beyond that of the Super MoneyMaker must have a single product purchase price between $110 and $180. 7, 11, 17, 49 Table 1 . Limits describing the four anticipated regions of interest within the design space of Q and S. Values of the limits, in terms of S and Q, for the i-th region are based on the performance of the MoneyMaker Hip Pump (i = 1), MoneyMaker Plus (i = 2), the Super MoneyMaker (i = 3), and the assumption that any product that exhibits improved performance in Q beyond that of the Super MoneyMaker must have a single product purchase price between $110 and $180. 7, 11, 17, 49 The complete formulation of the MOP, of the form presented in the previous section, incorporating the limits describing the anticipated regions of interest provided in Table 1 is presented as follows.
Problem 2a: Irrigation Pump Example -MOP Formulation
subject to:
with d c , n 
with fluid model supporting equations for k = 4:
with general fluid model supporting equations:
with financial model supporting equations for k = 4:
with general financial model supporting equations:
where l o is the distance from the pivot to the operator (m); l c is the distance from the pivot to the pump cylinder (m); n c is the number of cylinders; l pa,x is the horizontal distance from the pivot to the rear axel of the bike (m); l pa,y is the vertical distance from the pivot to the rear axel of the bike (m); l r is the length of the rear axel crank (m); l l is the length of the link connecting the rear axel crank to the treadles (m); n st is the number of sprocket teeth; l s is the length of the operator stroke (m);l s is the length of the treadle stroke when connected to the bike (m); l p,in is the length of the inlet pipe (m); l p,out is the length of the outlet pipe (m); z in the vertical distance from the pump to the water source (m); z out is the vertical distance from the pump to the pipe outlet (m); n ct is the number of crank gear teeth; d cr is the diameter of the crank gear (m); l cr is the length of the crank arm of the bike (m); p d is the gear pitch diameter (m); d s is the diameter of the rear sprocket (m); θ 1 , θ 2 , θ 3 , and θ 4 are the angles of l pa , l r , l l , and l o respectively obtained through four-bar position analysis; 13 M s is the moment (N-m) applied to the rear axel crank obtained using the principle of virtual work; 13F in is the average force input to the treadles through half a revolution of the rear axel crank (N); F in is the force applied at the cylinder head (N); h c is the distance traveled by the cylinder piston head (m); m w is the mass of the water in the entire pumping system (kg); A p is the cross sectional flow area of the pipe (m 2 ); A c is the cross sectional flow area of the cylinder (m 2 ); h L is head loss in the pump system; V p is the average flow velocity in the pipes (m/s); V c is the average flow velocity in the cylinders (m/s);Q is the flow rate in the system assuming a constant flow (L/s); t s is the stroke time of the operator (s); t s is the stroke time of the operator (s); C j is the manufacturing cost of the j-th component of the pump ($); M m is the manufacturing mark-up (25 %); M d is the distributor mark-up (5 %); and M s is the sales mark-up (3 %); The selected objectives for this problem are to maximize the predicted flow rate (Q(k)) and minimize the predicted sales price (S (k) ) (see .
It should be noted that, as was previously presented in Equations 32-34 for the possible variable values of d c , n c , and n st , the variables contained within x p and x a are defined as discrete variables. The ranges and value step sizes of l o , l p , l pa,x , l r , and l l are given in Table 2 . In Table 3 the possible values of the parameter ψ cyl for the corresponding value of d c are presented. The values of the remaining fixed parameters contained in p are provided in Table 4 . Values for the variables l p,in , l p,out , z in , and z out presented in Table 4 indicate that the pump is being designed to pull water from a water source that is three meters below the pump and then discharge it into a ditch or furrow one meter below the pump. The equations used to evaluate the pumps's performance with respect to the objective Q (see Equation 35) Results of the variable and objective values of the optimal design selected within each region of interest resulting from the evaluation of Problem 2a are presented in Table 5 . It should be noted that these pump designs do not represent platform and module designs. Instead, they represent the non-modular product designs chosen by the method to be the best suited for conversion into platform and module designs while simultaneously providing the best average objective performance. Results provided in Table 5 were obtained through the use of a genetic algorithm.
Prior to developing the module designs, information on the type, number, and desired progression of modules that are to be used to obtain the objective space performance of the Pareto designs presented in Table 5 is needed. In order to limit the potential of operator assembly errors, a slot modular approach is selected. Examination of the nature of the x a variables reveals that the differences in the variable values for each design in the set D a is geometric, and therefore the design with the most commonality is the design with the smallest value of n * c and k (see row i = 1 of Table 5 ). Using this information, the desired number of modules to be developed is chosen to be three (n m = 3) , and the δ matrix is constructed as follows:
The formulation of a constrained module design routine of the form presented in the Section III is now provided.
Problem 2b: Irrigation Pump Example -Constrained Module Design
defined by:P Table 5 . Variable and objective values of the optimal design and design model (column 2) selected within the i-th region of interest (column 1) obtained through the evaluation on Problem 2a. In addition, the design model corresponding the to design selected within each region is provided in column 2. where the values and variables of x p are the same as those obtained through the evaluation of Problem 2a; l t , 0.01 ≤ l t ≤ 1.5 is the length of the i-th treadle extension (m); andn c is the number of cylinders added by the i-th module. All other variable are as defined in Problem 2a.
The variable values of the Platform Design and the module designs obtained through evaluation of the constrained module design optimization formulation presented in Problem 2b are provided in Tables 6 and 7 respectively In addition, It should be noted that the values and variables of x p are the same as those presented in Table 5 . 
Variables
Objectives In order to visually validate that the method has provided the optimal set of preliminary platform and module designs, Figure 7 is provided. Contained in this figure is a collection of plots that summarize the progression of the method as implemented in this section. Figure 7 (a) provides an approximation of the regions of interest within the feasible design space assuming that all variables are allowed to vary (i.e. no platform variables are selected) along with the graphical representations of the benchmark products provided in Figure 6 . From this plot is is seen that the feasible space for the region of interest located second from the left axis does not provide a performance that is equivalent to the benchmark design. This difference is due to differences in the design and overall function of the design model represented by the feasible space. . From this plot it is observed that, based on the objectives to minimize S and maximize Q, the designs are located on the optimal boundary of the reduced regions of the feasible design space. Finally, Figure 7 (d) provides the same plot as shown in Figure 7 (c), except that the platform and module designs (indicated by the symbol "×") obtained through the evaluation of Problem 2b are also shown. From this series of plots it is seen that the method is capable of selecting a set of designs that provides the best average objective performance as well as providing the platform and module designs that allow the product to provide the desired modularity that was previously unattainable.
Having verified that the method has provided the optimal set of platform and module designs, 3D solid CAD models of the irrigation pump are developed. Renderings of these models are provided in Figure 8 . Inspection of Figure 8 shows that the intended progression of the pump, as identified through Problem 2a and2b above, is to begin by providing a platform pump design that is hand operated and only provides one cylinder (see Figure 8(a) ). The first module requires reconfiguration of the pump by attaching two new levers (treadles) that the user can step on, and reconfiguring the handle to provide balance while operating the pump (see Figure 8(b) ). The second module requires additional reconfiguration of the pump through the attaching of one additional cylinder, extensions for the treadles, and the necessary hardware to ensure proper pump function (see Figure 8(c) ). The third module requires the addition of a support structure for the rear axel of the bike, and the needed links that connect the sprocket attached to the rear axel support structure to the treadles (see Figure 8(d) ). From these illustrations it is seen that the goal of providing an income generating product that allows for a four-stage investment to incrementally increase the performance of the product is realized. In addition, each configuration of the product achieved through the addition of a module accounts for changes in what is considered affordable due to increases in income potential. 
V. Concluding Remarks
An important limitation of current methods of module-based product design addressed in this paper is in accounting for significant, natural changes in customer needs over time. Consequently, a method building on elements of multiobjective optimization and product modularity and adaptability found in the literature has been presented and demonstrated in this paper. The approach presented strategically implements a series of optimization formulations resulting in modular products capable of adapting to changing needs by moving to specified designs along the s-Pareto frontier through the addition of modules. Further, the presented approach enables the natural changes in customer needs over time to be included in the development of a product. The method, as presented in Section III of this paper, is broadly applicable to diverse applications. As illustrated in the case of developing an inexpensive income-generating modular irrigation pump, the method can be used to provide designs based on known changing views of affordability. In conclusion, the developed method provides a new and general framework for selecting platform and module designs in the presence of multiple design models, and is capable of providing a set of designs based on predicted changes in needs.
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